This analysis has been conducted to explore the validity and reliability of the Food Choice Questionnaire (FCQ) across 9 European countries. Variation in the factor structure and the perceived importance of food choice motives have been compared cross-nationally.
Introduction
Understanding food choice motives is needed to plan public policies aimed at improving dietary health and wellbeing, as well as informing food product innovation and food marketing. In increasingly globalised markets and economies, it is also important to understand variations in food choice motives across different countries and cultures. Country and/or culture-specific differences in food choice motives can be used to inform intervention to change food related behaviours in different populations. The Food Choice Questionnaire (FCQ) was originally developed and tested in the United Kingdom (UK) by Steptoe and colleagues in 1995 where it has been used extensively to assess food choice motives. In its original form, the FCQ comprises 36 items designed to assess underlying motives for food choice on 9 dimensions: health; mood; convenience; sensory appeal; natural content; price; weight control; familiarity; and, ethical concern. Among the goals of previous research has been to determine if the FCQ is cross-culturally reliable and valid. One of the first crosscultural studies of food choice motives (Prescott et al., 2002) compared responses in Japan, Taiwan, Malaysia and New Zealand. Since then, the FCQ has been compared in Canada, Belgium and Italy (Eertmans et al. 2006 ) and in Belgium, Hungary, Romania and the Filipines (Januszewska et al. 2011) . The FCQ has also been applied in South America (e.g. Ares and Gambaro, 2007) , North America (e.g. Pula et al, 2014) and certain countries in Europe version (excluding the 'ethical concern' factor) of the FCQ with respondents in Greece.
Honkanen and Frewer (2009) used a modified FCQ with Russian respondents, which included extra items on animal welfare, political values and religious items. More recently, a large pan-European survey of 4828 respondents in 6 European countries (Belgium, France, Italy, Norway, Poland and Spain) conducted by Pieniak et al (2013) excluded the mood factor. Table 1 summarises details of previous studies that have used the FCQ.
Insert Table 1 For the purpose of this study, the FCQ was administered as a part of the Food4Me Pan European Survey investigating public attitudes to personalised nutrition. This survey appears the largest (N=9381) and most extensive, having been conducted across 9 European states. Some of the countries (Germany, Ireland, the Netherlands, Portugal) included have not been a part of any previous studies of food choice motives which adds further value to results. The aim of this study, therefore, has been to understand food choice motives across the different European countries. The objectives have been threefold: firstly, to explore the cross-cultural validity and reliability of the Food Choice Questionnaire in 9 European countries; secondly, to determine any variation in the factor structure across different countries; and, thirdly, to compare the perceived importance of food choice motives across different countries.
Method

Sampling and Procedure
Ethical approval for research procedures was granted by the lead academic institutions. Data were collected in February and March 2013, for a full account of which please refer to Poínhos et al., (2014) . The questionnaire, which was developed in English, was translated into the various languages by each partner centre. These translations were then back-translated into English, then reviewed and compared with the original by 2 reviewers acting independently of one another. Queries arising from this process were then discussed by these adjudicators and referred back to the translating team to ensure 'meaning' was being appropriately conveyed. Where appropriate, changes were made to the translation. Potential volunteers were drawn from an existing panel of a social research agency (GfK-NOP).
Nationally representative samples (n=1000 per country) were drawn using quotas for agegroup (18- to test for metric and scalar measurement invariance across samples. Strict measurement invariance was alleviated as necessary to ensure that constructs were measured in an equivalent way in all countries. In the final stage, to examine cross-cultural differences, configural, metric and scalar invariances were interpreted as indicative of differences between countries. Satorra-Bentler scaled test statistics (Satorra & Bentler, 1988; 1994) were used to accommodate non-normal distributions of the scores on a number of items. To allow for potential cross-factor loadings, the 9 food choice motives (Health, Mood, Convenience, Sensory Appeal, Natural Content, Price, Weight Control, Familiarity, and Ethical concern) were analysed in one combined Multi-Group MG-CFA. In a step-wise process, configural, Mean square Residual (SRMR); the Tucker-Lewis Index (TLI); and, the Comparative Fit Index (CFI). Values <0.07 for RMSEA and <0.08 SRMR and >0.95 for TLI and CFI suggest an acceptable model fit (Hair et al. 2010; Hu & Bentler, 1999) . Internal consistency of the FCQ scale and food choice factors was assessed by calculating Cronbach alpha coefficients for the entire sample and by each country. Differences in the rank order of the mean importance ratings of factors between countries were tested using the non-parametric Kendall's coefficient of concordance test.
Insert table 2 here
Results
Measurement invariance of the FCQ
Multi group confirmatory factor analysis (MG-CFA) (Steenkamp & Baumgartner, 1998) was used to verify the original 9-factor structure of the FCQ proposed by Steptoe et al (1995) .
Goodness-of-fit parameters MG-CFA for the total sample (N=9381) are shown in Table 3 . All the indicators for configural invariance fell within acceptable limits implying consistent measurement of constructs across all 9 countries. Goodness-of-fit indicators indicated that metric invariance was also consistent across countries. Results of multi-group CFA indicated also scalar invariance of measurement on the total sample of 9 countries.
Insert table 3 here
Construct validity and reliability of the FCQ
Standardised factor loadings and internal consistency coefficients for the entire sample are shown in Table 4 . The factor loadings were statistically significant with values in the range from 0.541 to 0.923. Only three items loaded below the 0.6 mark: "helps me control my weight" (0.541); "tastes good" (0.561); and, "comes from a country I approve of politically" (0.584). No items had factor loadings below 0.4, therefore, all 36 items were considered in the interpretation of factors. Intercorrelations between factors are shown in Table 5 (total sample data). All correlations were statistically significant at the 0.01 level. Cronbach alpha values ranged from 0.781 for the familiarity factor to 0.918 for the natural content factor (health=0.901; mood=0.897; convenience=0.886; sensory appeal=0.821; natural content=0.918; price=0.838; weight control=0.905; familiarity=0.781; and, ethical concern=0.808). All reliability parameters were above acceptable levels (Hair et al., 2010) . Table 6 shows reliability of food choice factors by country. Reliability estimates for all factors (except for the ethical concern factor in Greece with a value of 0.65), showed values within the acceptable range from 0.7 to 0.9.
Insert tables 4, 5 and 6 here
Relative importance of food choice motives
Taking the whole sample (N=9381) price, sensory appeal and natural content were ranked as most important. The health factor was ranked as 4th, followed by convenience, mood and weight control. Least important were the factors of ethical concern and familiarity. Kendall's coefficient of concordance indicated highly significant agreement in the relative importance of food choice factors between countries (Kendall's W=0.885; df=8; p<0.01). The relative importance (mean and standard deviation) of items on each food choice factor are shown on Table 7 . Based on these ratings, Table 8 shows rank order of food choice factors for each country in order from the most important to least important. Mean ranks of food choice factors across 9 countries are shown in Table 9 . Results show that the price factor was ranked as most important in five countries (Spain, Greece, Ireland, Portugal and the Netherlands), sensory appeal factor came first for three countries (Norway, Germany and the UK) while natural content was ranked as the most important factor in Poland. Familiarity and ethical concern were consistently ranked as least important in all countries.
Insert tables 7, 8 and 9 here
Discussion
Among the objectives of this study has been to determine the validity and reliability of the web-based interviewing. That indicators of configural, metric and scalar invariance were satisfactory, suggests that food choice constructs had similar meaning for respondents from different countries and that any differences found in subsequent analyses have probably not been influenced by cultural or country-specific factors. Metric and scalar invariance could also imply that respondents in all countries understood the measurement scale similarly.
A second objective of this analysis has been to determine any variation in the factor structure across different countries. Factor analysis confirmed that all items loaded onto the same 9 factors already established by Steptoe et al (1995) . These results also agree with those of Januszewska et al (2011) who found the 9-factor structure of the FCQ to be invariant across four countries (Belgium, Hungary, Romania and Philippines). Previous studies that have used the FCQ on cross-national samples, however, have not always found the 9-factor structure (Steptoe et al., 1995) or indeed, any consistent factor structure across different countries. For example, Eertmans et al (2006) found differences in construct connotations between urban populations residing in Belgium, Italy and Canada. Health and natural content were included in the same single factor in all three countries and there were cross-loadings for several items in all three samples (Eertmans et al., 2006) . A study by Milošević et al (2012) conducted in 6 Western Balkan countries (Croatia, Serbia, Montenegro, Slovenia, Macedonia and Bosnia-Herzegovina), similarly, found that an 8-factor structure best described the FCQ, with health and natural content loading onto one factor in all countries included in the sample.
The original 9-factor structure was also not confirmed in the study of Fotopoulos et al (2009) in Greece, where the ethical concern factor was excluded owing to low reliability. More recently, Pula et al (2014) failed to confirm a 9-factor structure in a sample of respondents in the United States They found an 8-factor structure on the basis of which excluded the weight control factor and modified the ethical concern factor to reflect environmental issues (Pula et al., 2014) . We observed relatively high intercorrelations between health and mood (0.797), health and natural content (0.668) and between natural content and ethical concern (0.649).
Such intercorrelations between factors (higher than 0.6, but below the 0. intercorrelations observed in our sample could also point to how the respondents' understood certain constructs. Health appears related to the perceived natural content of the food and associated with mood. Ethical concern may also be related to the natural content of the foods. (Table 8 ).
More surprising was that the health factor was ranked relatively low (4 th ). This could be explained by the high intercorrelation with the natural content factor which may indicate that respondents do not differentiate between these two constructs. That ethical concern and familiarity were consistently ranked lowest is also in accordance with previous studies Japanese people appeared different, however, in that they ranked ethical concern highly (Prescott et al. They researched associations between traditional food consumption and food choice motives but did not make comparison between countries. Their study used a modified version of the FCQ, which makes comparison with the results of this study difficult.
One of the potential limitations of this study is that the Food Choice Questionnaire was administered as a part of a larger research study about personalised nutrition. The context of the larger research project might have influenced attitudes in a way that would not have been present if the food choice motives were tested independently. That previous studies have also used the FCQ in studies of a variety of outcomes and produced similar findings, however, suggests that any influence of other survey items is likely to have been minimal.
For the purpose of this study, participants were recruited from existing consumer panels who agreed to take part in future studies. The response rate was 31.9% which although lower than some other survey data collection methods, is typical for web-based social research (Manfreda 
Conclusion
This study appears to be the first pan-European study of food choice motives across 9
European countries. The degree to which we can draw conclusions is strengthened by the large sample size. Whereas some other studies (Pula et al., 2014; Pieniak et al., 2013; Honkanen and Frewer, 2009; Ares and Gambaro, 2007) have used modified versions of the FCQ, this study has used the original 36-item FCQ. Differences in outcomes of studies validating the FCQ, therefore, could be accounted for by differences in versions of the questionnaire that were used. Based on the results of this validation study, therefore, it is recommended that future research into food motives in European populations use the original 36-item version developed by Steptoe et al (1995) . Satisfactory indicators of validity and reliability in 9 European countries imply that the Food Choice Questionnaire is a suitable tool for exploring food choice motives across different European populations. That the factor structure of food choice motives is similar across different countries implies that the results have potential to be interpreted and translated into a 'one-size-fits-all' dietary health and food innovation policies across European countries. Original 36-item FCQ Self-administered in households 8-factor structure (exclusion of ethical concern factor) Ad-hoc measure proposed Hierarchical Cluster Analysisconsumer typology 
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